Protein content was determined by the method of Lowry et al. (1951) using bovine serum albumin as a standard.
Results

Reconstitution of PBI formation
In confirmation of the previous works (Suzuki, 1966; Nagasaka et al., 1971; Hati and DeGroot, 1973; Yamamoto and DeGroot, 1975) , PBI formation was greatly stimulated by the addition of vitamin K3 to the reaction mixture of the standard assay condition. As shown in Table 1 Subcellular localization of the stimulating factors To study the subcellular localization of the stimulating factors, hog thyroid glands were homogenized and fractionated by differential centrifugation.
As shown in Table  2 , the subcellular fractions I, II, and III corresponded mainly to mitochondrial, lysosomal, and microsomal fractions, respectively. The extracts from Fractions I through IV were tested for their activity to stimulate the NADPH oxidation catalyzed by NADPHcytochrome c reductase (Table 3 ) and the PBI formation in the reconstituted system (Fig. 1) . When compared on the basis of the unit amount of protein of the starting materials, the extracts from Fraction III stimulated both NADPH oxidation and PBI formation in the highest degree among these from the four subcellular fractions. a) The ratio in the presence of the extract from each fraction equivalent to 1mg of protein . b) The calculated ratio based on total protein content of each fraction . PBI formation was measured in the standard assay condition as described in Table 1 on the addition of the extracts from the subcellular fractions I (curve 1), II (curve 2), III (curve 3) and IV (curve 4) in Table 3 The extracts from Fraction III were subjected to TLC using n-hexane or petroleum ether: diethyl ether (95:5 and 50:50) as solvent.
The chromatogram obtained using n-hexane as the solvent was divided into 
Discussion
Since reduced pyridine nucleotides were reported to enhance the iodination of Tg by thyroid homogenates (Schussler and Ingbar, 1961) and by particulate fractions (DeGroot and Davis, 1961), the possible participation of NADPH-cytochrome c reductase in an H2O2-generation in the thyroid has been extensively studied (Suzuki, 1966; Nagasaka et al., 1971; Hati and DeGroot, 1973; Yamamoto and DeGroot, 1975) . However, not only the aerobic oxidation of NADPH by this enzyme (Nishibayashi-Yamashita and Sato, 1970) but also the iodination of Tg by a reconstituted system containing the reductase and TPO (Suzuki, 1966; Nagasaka Yamamoto and DeGroot, 1975) stimulation was attained in the case of vitamin K3 as a cofactor of NADPH-cytochrome c reductase.
Because the H2O2-generation by NADPH and NADPH-cytochrome c reductase under aerobic condition might be a rate-limiting step in the reconstituted system, we used a large amount of the reductase. The incubation time required for the assay was therefore drastically shortened in comparison with the experiments described by several other authors (Nagasaka et al., 1971; DeGroot, 1973, Yamamoto and DeGroot, 1975) . But the percent incorporation of radioactive iodide to the protein attained in the incubation period and the effect of vitamin K3 on PBI formation were almost the same as in results Nagasaka et al. (1971) also extracted the lipid materials from mitochondrial-microsomal fractions with several organic solvents, but they could not detect any factors which stimulated Tg iodination. It is likely that their failure to detect stimulating activity was due to the fact that their iodination experiments were performed with the mitochondrial-microsomal fraction, which itself contained a sufficient amount of the stimulating factors. However, it is not yet clear why Tg iodination was not stimulated by the addition of the lipid extract when they used soluble enzyme instead of mitochondrial-microsomal fraction as TPO.
Since the stimulated oxidation of NADPH mediated by the reductase was accompanied by the production of hydrogen peroxide and Vitamin K3, which is an artificial but effective stimulator of NADPH-cytochrome c reductase, is oxidized to a semiquinone form through NADPH oxidation by the reductase, resulting in the production of the superoxide radical followed by the formation of hydrogen peroxide by dismutation (Iyanagi and Yamazaki, 1969) . Therefore, it is possible that the stimulating factors demonstrated in the present study are also some kinds of lipophilic quinones such as naphthoquinones. However, further studies are necessary to clarify their chemical nature.
